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Overlay Rendering of Multiple Geo—Based Images
Using WebGL Blending Technique
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ABSTRACT

Followed by that HTML5 (Hypertext Markup Language5) was introduced, many kinds
of program and services based on this have been developed and released. HTML5 is
technical standard specifications for cross platform for personal computers and mobile
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devices so that it is expected that continuing progress and wide application in the both
sides of the academic and the industrial fields increase. This study is to design and

implement a mobile application program for overlay rendering with DEM and other

geo—based image sets using HTML5 WebGL for 3D graphic processing on web

environment. Particularly, the blending technique was used for overlay processing with

multiple images. Among available WebGL frameworks, CubicVR.js was adopted, and

various blending techniques were provided in the user interface for general users. For

the actual application in the study area around the Sejong city, serveral types of
geo—based data sets were used and processed: KOMPSAT-2 images, ALOS PALSAR
SAR images, and grid data by environment measurements. While, DEM for 3D viewing

with these geo—based images was produced using contour information of the digital

map sets. This work demonstrates possibilities that new types of contents and service

system using geo—based images can be extracted and applied.

KEYWORDS : Blending Technique, Overlay Rendering, CubicVRJs, HTML5, Mobile, WebGL
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CubicVR.jsE& Al¥3tx += CubicVR 3D
Engine< o}o]# £ AlY i<l PocketHoops
XZAE ¢ o] CubicVR olghs ZE
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TABLE 1. Object constructor list of CubicVR.js:

(CubicVR 3D engine, 2012)

IR A =
ol ATelA v FIHY
kA sksk7] 3t EdlY
WebGLoA A &3l &9
E£d9 (Additive Blending), 74Hg Edd
(Subtractive  Blending),
(Multiplicate  Blending),
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ol A AFE-E  CubicVR.jsollA+=
7Aoo w HIEY Eddo] A gxo] itk

landscape, material and UVMapper

APl name Object Constructor contents
diffuse Diffuse Material color, default: [1.0,1.0,1.0]
specular Specular Material color, default: [0.5, 0.5, 0.5]
color Material color, default: [1.0,1.0,1.0]
ambient Ambient emission color, default: [0.0,0.0,0.0]
opacity Opacity, default: 1.0
. shininess Shininess, default: 1.0
Material - - - -
Maximum smoothing angle for this material
max_smooth during Mesh.calculateNormals() for automatic
edge splitting. default: 60.0
Name of this material, used for retrieving
name
materials by name
textures Texture configuration object
. The total length of the axis with the largest
size o
number of divisions
Landscape divisions_x Total divisions on the X—axis
divisions_z Total divisions on the Z—axis
Mat Material to apply.
rotation U,V projection rotation
scale U,V projection scale
center U,V projection center
UVMapper wrapW Width wrap count for wrapping projectors
wrapH Height wrap count for wrapping projectors

projectionMode

U,V Projection Mode, see enums

projectionAxis

U,V Projection Axis, see enums
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FIGURE 1. Geo—spatial image data sets in the study area: (a) Google Map, (b) KOMPSAT-2
image set, (c) Grid data set of environment sensor and (d) ALOS PALSAR image



23 MM/ U e 109

DEM

Contour Map
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W 383.333 - 445.556

BN 321.111 - 383.333

N 258.889 - 321.111

I 196.667 - 258.889

W 134.444 - 196.667
72222 - 134444
10 - 72.222

TIN Map

FIGURE 2. DEM generation for 3D rendering: @ extraction of contour layers from the
digital map, @ TIN construction, ® DEM conversion
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TABLE 2. Server—side and client—side development or operation environments

Name Version
Linux Fedora (0OS) 16
Server—side Apache (Web Server) 2.22.22
(Web Server) GDAL 1.7.1
PHP 5.3.15
HTML 5
Javascript 1.8.5
Client—side CSS 3
JQuery 1.8.0
CubicVR.js —
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FIGURE 3. System design and data flow in the proposed system
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FIGURE 4. Multi geo—images overlay using 3D blending: (a) Desktop web browser and (b)
Mobile web browser
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FIGURE 5. (a) Blending parameters and data layer control in the user interface and menu
on mobile, and (b), (c) and (d) are results of additive, subtractive, and multiplicative
blending request and processing, respectively.
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